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Claim(s) searched Incompletely: 
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Reason for the limitation of the search: 

Present claims 11-14 relate to an extremely large number of possible Ti 
alloy combinations, given that none of the alloying or intersticial 
elements 1s named or claimed in these claims. 

In fact, the claims contain so many options that a lack of clarity (and 
conciseness) within the meaning of Article 84 EPC arises to such an 
extent as to render a meaningful search of the claims impossible. 

Consequently, the search has been carried out for those parts of the 
application which do appear to be concise, namely 1 to 10. 

However, claims 1-10, in particular the Independent claims 1 and 4 do not 
appear to be clear enough for the following reasons: 

Claim 1 : it relates to a Ti-alloy without defining the composition or 
at least the starting basic composition and it leaves open the 
possibility of participation of further unknown elements. 
This is evidenced from the combined teaching of claims 1 and 2 according 
to which the alloy composition should consist of: 
Ti > or equal to 40 wt%, 

IVa and/or Va element(s) plus the base (Ti) > or equal to 90 wt% , and 

intersticial N, C, 0 in a content of 0.25-2.0 wt%. 
Defining in this way the claimed alloys results to the content of IVa 
and/or Va element(s) can be possibly higher than or equal to 50 wt% which 
is also against the examples given in pages 31-32 of the description. 
The disclosure of the application in its entirety, does not mention any 
concrete elemental ranges on the base of which the claims could be 
possibly amended in order to remedy this deficiency. 

Therefore, based on the broad interpretation of claim 1 or the 
combination of claims 1 and 2, any alloy composition (i.e. comprising 
also elements not disclosed therein as for example Mo) is of highly 
relevance for the said claims. 

It is to be noted that the participation of intersticial elements as for 
example oxygen in amounts as claimed (around 0.25 wt%) is inevitable in 
Ti alloys (because of the great affinity of oxygen to Ti , especially in 
the powder form of the latter) and thus, it Is considered as Inherently 
disclosed in the alloys as disclosed in the cited prior art. 

As far as the properties of the selected and claimed alloys are 
concerned, the "bcc" Ti-alloys possess in their plurality the ideal cubic 
structure of ratio c/a equal to around 1 and it is considered that this 
property is merely defined by reference to a desirable characteristic. 
It is also not clear from the description i.e. the method of 
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manufacturing, what Is the crucial factor to Influence in order to 
achieve such a structure. 

Furthermore, the rest of features of claim 1, namely the measuring by the 
Schlutz's reflection method would appear as an experimental method on the 
structure of already existing alloys. 

In addition, considering the broad scope in compositional features of 
claim 1 which cover practically an unlimited number of Ti-alloys, the 
application provides support within the meaning of Article 84 EPC and/or 
disclosure within the meaning of Article 83 EPC for only, a very limited 
number of such products (examples). 

In the present case, the claims so lack support, and the application so 
lacks disclosure, that a meaningful search over the whole of the claimed 
scope is impossible. 

Consequently, the search has been carried out for those parts of the 
claims which appear to be clear, supported and disclosed, namely those 
parts relating to similar products of Ti-alloys comprising amongst other 
at least one of IVa and/or Va element and having low Young's modulus and 
a high strength (for example more than 1000 MPa). 

However, these kind of products with low Young's modulus and higher than 
1000 MPa strength are already 'known in the prior art (see in particular 
the designated as "X" documents of the search report).' In this respect, 
it remains unclear what is the scope and the aim of the present 
application contributing to additional effects or advantages with respect 
to the known alloys. 

Claim 4 : it relates to a method of strictly selectioning a Ti-alloy 
based on the so-called DV-Xa cluster method (apparently known also as 
"PHACOMP") without defining a starting composition but making reference 
to the parameters Md and Bo. 

The use of these parameters in the present context is considered to lead 
to a lack of clarity within the meaning of Article 84 EPC. It is 
impossible to compare the parameters the applicant has chosen to employ 
with what is set out in the prior art. 

In spite of that, it appears that the claimed subject-matter is already 
known from the cited document JP-A-3-10038 (parts relating to the product 
of table 1, line or alloy no, 3). 
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(57) Abstract: A titanium alloy member characterized in that it com- 
prises titanium (Ti) in an amount of 40 wt % or more and one or more 
elements other than titanium belonging to the IVa Group and/or the Va 
Group in an amount such that the total content of titanium and said one 
or more elements is 90 wt % or more and one or more of the intersti- 
tial element group consisting of oxygen, nitrogen and carbon in a total 
amount of 0.25 to 2.0 wt %, and has, as its basic structure, a body-cen- 
tered tetragonal structure or a body-centered cubic structure having a 
ratio of an interatomic distance on the c axis to that on the a axis (c/a) 
of 0,9 to 1-1. The titanium alloy member exhibits an excellent forma- 
bility which conventional titanium alloys have never achieved, together 
with flexibility and high strength, and thus can be used for a variety of 
products. 
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■r^t>*>. 2^^BJO^^>^^^|^{±, 4 0««%JiJl±®5^iS^> (Ti) J:. 

a|ft±®M^^i^gilcM-ri.cf6&±®J!^^K8gM©lt (c/a) ASQ. 9 — 1 

^^^5|§t© (110) ^feii (10 1) S c h 1 u t zCDS 

lt^(3T2 0° <a' <9 0° . 0° </?<3 6 0° ®^HT'Jnx;^|6j^^$fM 
K:¥fir{3^^b^;^0±t:±^^{z:d5'^-rs#^^^l (X) ^J^th^Sbfeh^lz: 
N T55;"r^^^n^¥l&^ (Xm) HI D ©x^fe^— p{ > h (v2) "^^^^(02 
m (Xm^) T^iljofe^ ( V 2/Xm=') d^O. 3m±i::&D. TSeT"^«^tv^ 
¥±ll^t (Xm) m !9cDHi^^-p<> h (v3) §^t|Hit®3^ (Xm") T-i!lo 
(v3/Xm^) ±^0. 3lil±tt3^^. 5 5° <a' <6 5° i:SD 

x:^I^{z^&-:3fe^i:®|gffl'^«I^bfe«iJ^«4it:5i2i5ig®l. 6^(1. 6Xm 
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=^=E—^>h : 1/3= {2 (X-Xm) ^} /N 

iKD^^y-^^^m^. mm^Km^h^^>t. ivsimTLm^xu/^tc: 

o cicDjDXtiii. ^^^ipxoffe, ^P^ipx'&^^ti^o 

-^A (Hf ) *sfet)^ VaS^7C^fc:J±..^;^:r (Nb) . ^>'$'J]^ (Ta) . 
(V) *sfe§o Its. l^J^n;;^ bcD;^ipe,3il[3l*?-r:5i:^V^o 

s bt s o 
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mifi2. 4 3<Md<2. 4 9 ^:fe?)J^^^|SB ofc:MLmSlS7C^®ia^^±S 
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N ±fB®2. 43<Md<2. 49ipo2. 86<Bo<2. QOh^^'^WM^ 

(3) m,{iLmm.tf>^^fz^^>'^^^u 
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(4) 5^^>-^^a5#CDM3t:J^^ 

t) ^ * ^ ^1 ^ p< — iS' d ^ U ^;L'M d M L MI^Mtu^ 

(Dmm¥^miJ^2. 43<Md<2. 4 g^^D^^ife^BoizMbgglM^^ 

®lifig¥±Sffii)S2. 8 6<Bo<2. 9 0 lif^i^^^mmcD. ^^>}l^jxm 

S chlut z^DSS^^K:J:S^Ji^la®S!l^:&^feic:ov^T. iiia&^^ 

®3{i. |lifS«?!Ifc:^:5^3(BtNo. l®@ji^^T"feSo 
E4a:. ||^S^Jfc:#SISHS^No. 4®^;i^llT-fe§o 
^5Ji. lliffi^JK:^€.IS3^No. 5(Dmj^m-C^^o 
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1 0 mmmizmi^mMN o . i o^mmM^^-tT e m (B^ms^) ^ 
^ 1 2 ii^ mmmi^^^mMN o . i co^mmm^^TT e m imumm. : - 

16. 3° ) ^^-e$»^o 

1 3 ji. mmmizm^M.m'N o . i (D^mmm^^-rT e m (Btm©^ : e 
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( 1 ) ^-^ilM 

6 



wo 01/83838 



PCT/JPOl/03786 



mj^m±(D^m\Mm^M.mmmiy^mm (xm) m^(7)—^^tzi±~^ 

(v2. v3) ^n^ti^mm(D2m^tzli3m (Xm^ . x 
m') T-iiJ-=)fc<» (v2/'Xm" x v3/Xm^) fk(OUnt<Dm 

— :&x v2/Xm* ijso. 3iy.±t?x ifi-o^ v3/Xm^*sO. 3Jiil±T-^ti 
(11 0) ®*)L<ii (10 1) m(Dm\)ifi-t^:k^<. ifi-^WM^^lz^ 

i)o v2/Xm^ *S0. 4Ji^±x 0. 5iil±*fea0. 6J^±l?s v3/Xm^ 

2p:^H^©^^>^gp^iic:© (110)®*)b<tt(101) ®CD*ttirs 

4^1::. r55° <65'' i:liPX:5|^lc:^&ofeyS J:©«5ffli?«!l^bfe^J^ 
^giti{:i5|Zi5^©l. 6^ (1. 6Xm) JU±®«!l^fllj i^^^tifllt. bv> 
M;&tS§^bfe$^3^2ittt^^oigi5#T-$>§i:^|aJif^n#^o ¥±5^®1. 
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(X)^%m(D^^>'^^^mt. -ftXMTum. m^i:^. mm (o) tmm (n) t 

(C) aiiP^^^c^^AMTcm^'t'OlffiJil.^OTC^^-^tfT-O. 2 5-2. 

omm%^titiii^mi!^^o ^ut. ^©-^tf^o. 3~i. 8Mm%. o. 6 

> 2. OS:g%OTx 1. 8a«%OT*:fe{*l. 5m&%iiXT tt^ t-mts' 

^i4^fcir^>^V^^^5. TRB^ii (x) :fe«tt;fJ:RBffi (y) <fo^tfo 
( 3 ) d^^mM(D:s^^JU^—]y^JVt^^^^ 
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AP^x ^^^mm. HitmjK ( 1 9 9 1^) ) o 

m±. bT®MAss'^#4'•r♦^1-M^4^^-r-^^/^•5p<— ^j'^^^it)^ 

;i'Md (®^¥i^ig) ilj^-^^l&Bo {(DUm^i^m.) ^®20CD>'1^^— ^ 

BU3gebfeJ;d{C. B¥iB:&afti±^:b*-t:i±:feV>AS. 2. 43<Md<2. 4 9 >{p 
o2. 86<Bo<2. 9 0 i:^^itilC®7G^>5p^^^Ra(D^^>-^^gR;|5^i)S^ 
Bux&b;fe#nfciNp14As|te,ti,>feo 

■^bTx 2. 45<Md<2. 4 8x ^^Ic:^^ 2. 46<Md<2. 4 7 
bx 2. 8 6 5<Bo<2. 8 8 5 2. 87<Bo<2. 8 8 iif 

^43x ein^CD>''^^p{-i$^5&«fe-rilt^m^i:bT> ^J^tSx Vai^7C^^2 

lKlx&0*^mi^tM3^bTCCD7l^^— ^5^:^^^^. Md1B*S2. 4 9 
JUJi^feiiBofilAS2. 8 6JilTT-l±> i^C^^L:^^ (bcc) fe?>V^y:i^:lt^iE:& 
g (bet) *s^^^i:«iiSo ^bT. igffiil©-gP*s«3^A:&S (hep) iz^ 
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(4) ^^P^iaxi:fe{4^j^ 

^^p^Aox^ = (So-s)/So xioo (%) 
(So : ^^p^spxBu®if®a> s : nmmj-mcDmmm) 

, 5 0%Ji^±®^^SJ^x§^l6bfe^^^^^::^±^fTiiBibfcAs^ ^^^apxcd® 

( 5 ) ^^:^m 

m^i^mMcDZ . 4 3<Md<2. 49i:2. 86<Bo<2. 9 0 h^m&ir 
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m^^M&mMi.xmmhi. (mMT.m) . ^(Dmrni^^mm. mm^'&x ( 
mmj^m) ^oiztifix^^o ^Kfl^xgii, cip o^m^Tk&mM) ^ 

KJ: t)ff ot:*)^v>o 
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jQX-r senile: J: -^©M^^^H^^^^-^^SCi i:*s-^ t:So CKDHft^jpxjis 

m^mmmmz it. ( a ) js^ummr^mmmm (iso-soo'c). (b) 
ig?a«^p^i^^^a (3 0 0-6 0 o"c) mifi^^o 

ifi. mmumi 5 0 — 6 0 o'C(Di^mxs ^^iz^-^i^^xmrnum (t»c) tm 
mmm (tmm) ttt^^^^^^n^^'^^^-^ (p) i^s. o-is. bttji^h 

P=(T + 2 7 3) • (2 O + logiot) XI 0 0 0 
ClO^'i^pt— ^Pti, ^— V> • (Lar son-Mi Her) 

^T^Dx ^aMJifi:ist^si^p^i:cDM'&-&T-^* i^^^iasxa (i^ 
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mm) ®^f«^^ji^-r-5%©TfeSo 

•r i> * CDT- S 2i ct ?5 3tT- ag) ^ o 

^a?aig:f)S 1 5 o°C~3 0 CCcdIeHThuIB^^^p^— iS7P;{)S8 . 0 — 12. 0 i: 

ASI 0 0 OMPaiJii:. gH4^^tgAS2. 0 %iil±:fe J:yf¥*^"V>^^AS7 5 G 
P a JiiT «c S ct -5 bT ^v>o 

MlB^^^axa^, lulBM?ajgAS3 0 0°C~5 0 O'CO^ 
Hl?BUl3>'N°^^— ^J^Piijs 1 2. 0 — 14. 5i:fe§xgi:Lx i^^^Sxg^K: 
^-^^gP^^Sf^S^tt^^J^AS 1 4 0 0 MP a.&.±^ #tt^?F$ti*s 
1. 6%JSi±j3J:tJf¥±S'^>^^*$9 5 GPa^^;lTi:3&^cfc^K:bT<femv^o 

RBiS X ^ ± y ^ ^ tf % CD T ^ o 

(5) gi5i#<4RB^;g. w^^Mmm:^^u^^^^^>^rm 

■5^i*T-feSo BfrfB§ISiiC©^1?^§e)tlfei^&:b-M^5^^^E^c:43V^T. 
t&fB§I^#14IS^Jg® 1/2 t:^a^-rsji&*{4glc:}3{:tSfflJ^cDM# (gEJ^®M 

o 
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®T-fe»). Ell4Bii. m^(D^^>>^^ (Ti-6A1-4V^^) 
M c^i^S ^^^6^ {;! ^ b tr :g) o 

®® 1 4B{3^1-a;^{c:^ ms:<D^mum'^i±. ^-r. ^m^^±KDmm^:litmL 

ji^N :^iX#yf*so. 2%i::fe-5ii£;:tjo'p^0. 2 %B±^lf5^b•rl^S (J I 

s z 224i)oii®o. 2%w;b^i^ f^±-m.^i^um±'^. n'&^i^mcD 

Lfeit^ -(g)) MJ^^ffl^^®^;^ me©) (cj3{^-5i;&i3T-*)^ 

S o 

(D^^:5As> 01 4A©ii&:t>~M5!^J^0ip^*^Sia{c:. cd J; a Jfe^OtU 

V^i^Oizm^td^^ (D-d)' {c:?&oT^iX#ti«^^UfcD-rSo 
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ifi^e«j:feM^ic:^<. ^sijifi^'PTtilts ^WL^m.^ifimfp'T ^ o 

o 

^5i:^^f#A^n■r. (i lo) mmmiz^<M\^i.tcmM^m 

bTl^§:lhA5H^^,A^t)feofeo bd^fe^ TEM mMm^mmM) xm^Ltc 

1 1 llll*f^5&ffiv^feBif^©^t:43V^T. h^:;^ hijs 

^i&bTV^<^DAs^f^^t^feo ^I^^ttm^b'rv^s (111) ®*s;^#<^fflb 
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fltzo bd»>fox CI® ( 1 1 1) ®0^ffl©ft^^gJi5 0 0-6 0 0 nmSSi: 

y^^'^m±^¥'miz^\^n'&mi5'&^m-r^^}i-%:7^m\^x\i^^o ^<oM>&mi3 
f^m. m^m.(o§mmhmm^m^\^x\^^h^x^fi:ha 

Cl^tii ^±&-^>^^§, 70GPaJ.:>^T^ 65GPaliiTs GOGPaJ^; 

T^^i3{±5 5 GPaJiiT^-r-sciiiAs-e^JSo t.fz. ^m^mm^m.^. 75 

OMPaJL:^±x 8 0 0MPaJW±. 8 5 0MPam±. 9 0 0MPaJet±^ 10 
OOMPaJL:^±^ 1 4 0 OMP aJe;l±. 1 5 0 0 MP a^ t:tt2 0 0 0 MP a 

(6) ffl^^ 

Um^. • ^(om 

i^^^/^s^ imm\)) . yu::^u^yh^ -iTVy^^ ifT-^^. Ji^. ^ 

^i^-flfVx iTD— >b7::^3K^>x y^y^;!/^^^;!/ ^^^^^ 75^m 
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mm. m^\y:::i—V. ^7W;W1V3 >^cD>ir-x^) . D'7.^>iyB>m^tc 

o 

B. mmm 
immm) 

( 1 ) muN o . 1 - 1 0 ) 

mmtx^x. i^mcDTi^m^h-m^mT (-#3 2 5s -#ioo) 

M^7n^T-$»SNb3|&5fe (-#3 2 5). T aJj^* (-#3 2 5) . ( 
-#3 2 5) X Hf^^ (-#3 2 5) :jsXnZ rm^ (-#3 2 5) ^mmh 

fpx-mmmhxo^^m^'^tci-mmmT im^i^^^mmvtzo mm 
m.<Dmm\tmmxi±^\i^tzi^. ii^^e*jm^«^^^b«Kv>^Dx o. i5~o 

> mm.mT I's^m^. #iSt ±m^^. 2 0 o''c-'4 0 o-cx 3 0^-1 2 sm 
mii^^nrz mmj^m) » it ^nfe^KJi^^:* 1 x 1 o-'^t o r rcD^^tfT* 1 3 

0 O'Cx 1 6^^JolStbT^5g^-fr. mmi^ (5^^>-^^>r h) i:bfc ( 

(D^^P^;^e7:n — (tS3^No. 1. 4~10) 

±m(Dmm-ru'\zxiz^y)mi^vrz(t>5 5mm(D^^>^^^>ziy h^m^m 
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(a) ge3fs^No. 1. 4 

IS3iJ4No. 1 (Ti-30Nb-10Ta-5Zr-0. 4 0 (0. 4fi«% 
©^m) :m^itmm%. J^ITIrI^) ^^^No. 4 (Ti-3 5Nb-2. 
5Ta-7. 5Zr-0. 40) hti. WmmU^ 0 4 mmtf^^ <f> 2 mm-^^ ^ 

(b) mmNo. 5 

SSJfstNo. 5 (Ti-35Nb-9Zr-0. 4 0) {i. BufB^#* <^ 4 mm 
*^^)(^2. 8 3mm-N, ^ e> tc^^P^jQXb/'c^CD-r-^^o eiCDM^O^^P^SOX^ 

( c ) i£Jp4N o. 6-l~6-5 

^mS®i5^^:feS§£)|stNo. 6-1-6-5 (Ti-12Nb-30Ta-7. 
Zr-2 V-xO : xlt^m.) it^ mmmU^ 4mmti'^ <^ 1. 2 6 mm-^. 

^e>(c:^^PJipxbfe<fe©T•fe^o ^gej^©i^F^Jax^{i9 o%i::&§o ^43. # 
(d) lfi*4No. 7-10 

^m,m<Dmmit. o. 7 (Ti-28Nb-12Ta-2Zr-4Hf 

-0. 80). ^JfstNo. 8 (Ti-1 7Nb-2 3Ta-8Hf-0. 530 
) > tSJ^No. 9 (Ti-1 4Nb-2 9Ta-5 Zr-2V-3Hf -1 O) 
. ^3^No. 10 (Ti-30Nb-14. 5Ta-3Hf-l. 20)-r$»^ 

o 

UnNo. lt.mmm(D^^>'^^-(>:=tyh (^^4mm) ^^^^MbT 
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. m^o. 9 mmcomU (UnN o . 2 ) tm^ 0 . 4 mmcomU (Unii o . 
3) t^^tz (^^P^Snxxg) o ^tl^tt®^^p^i^x^^i, 94%i:97. 3% 

iS3fs|.No. 2(Dm'^. teJPO. 9mmlc:&:5^T-0. 5 mm>'l>^^3lbfc 

i2)mmumnNo. ii. 12) 

o Wi^lM-a^^^OiiJlgt^lbT. NbJj&^k (-#3 2 5) > T s.m^ (-#3 2 
5) . (-#3 2 5) 43J:tFZrJ|&5!5 (-#3 2 5) 5^^g^U d®^^ 

)^^^ffi±F2 t on/cm' T-^M^ff^b. ein^^S 3 mmOT^^J^^Kt^ 

m-^bT^^bfco 

^j3> m:xm.7tmx-^^mm\±. m^:^if->i^^^>iz.^^n^oxmm.\^fzo 
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